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reduced in a known proportion. From this it appeared that the differential effect of the two wires (with a given current) was -j^W of the combined effect.
This fraction is tolerably small, but I had expected to find it smaller still. It seems probable that the incompleteness of compensation is due to a small difference (-5^) in the mean diameter of the windings in the two cases. To throw light upon this I took careful measures of the resistances of the two wires. Although they had originally formed one length, their resistances differed by as much as y^th part, that of the wire which had shown itself least effective being 7-075 B.A., and of the other 6'965. If, as it seems plausible to do, we attribute the difference of resistance to difference of diameter, this actual difference must amount to Trfaf inch. The mean diameter of the windings is about three inches; and if the two wires were wound upon a smooth cylinder of this diameter, the difference in the diameter of the windings would be -g^m of the whole. As this estimate would be increased were we to take into account the fact that each winding really sits upon two windings of the layer underneath, and that these cannot be practically in actual contact, we may perhaps consider the small anomalous differential effect upon the external magnet to be sufficiently explained by the observed difference of resistances.
Correction for finite length.
15. If the tube were infinitely long, the difference of potentials at its ends due to the unit current in one winding would be 4<7r. But on account of the finiteness of the length a correction is required, whose approximate amount is given in Gordon's paper.
Considering, in the first place, one layer of windings of radius Aa, we know that the
external effect is the same as would be produced by a uniform distribution of imaginary magnetic matter over the ends, positive (say) over Aa and negative over Bb, the superficial density being equal to the number (m) of windings per unit length. The potential at L of the matter on Aa is %'rrm(La — LA), or approximately
/Aa2    . Aa4
Similarly the potential at L for the matter on Bb is
fAa-    , Aa*\.
